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CONSIDERATIONS RESPECTING THE COMBUSTION OF
MODERN PROPELLANTS IN CLOSED VESSELS AND IN
GUNS.

[Minutes of Explosives Committee) 1903.]
Glased Vessels.
THE rate of combustion (if the term may be allowed) per unit of surface
is assumed to be some function /($>) of the pressure at the moment (t) under
consideration. This assumption does not imply that the pressure rather, for
instance, than the temperature, is the governing circumstance, but merely
that the pressure sufficiently determines the state of affairs. To a high pressure
will, of necessity, correspond a high temperature.
The case of a tubular Cordite of annular section is the simplest. If r
denote the external and r the internal radius at time t,
-dr/dt~dr/dt=f(p)............................(1)
Thus, r + r' remains constant, and with it the surface at any time exposed.
Accordingly the rate of total combustion depends only upon the pressure, and
this simplifies the question, considerably.
In addition to (1) another relation is required. It is usual to assume that
the pressure is proportional to the quantity of propellant already burned.
This supposition will be made in some of the calculations which follow;
but it may be remarked that it cannot be accurately true. In ordinary
practice, the pressure is atmospheric (and not evanescent) when the combustion
begins; and, as the combustion progresses, the temperature rises. Even if
it were otherwise, Boyle's law would not apply strictly to the high pressures
here involved.
On these accounts the pressure would be greater than it is estimated to
be. On the other hand, the increase in space available for the gases as the